The importance of endoscopy in the diagnosis of small intestinal tumors was evaluated in 15 patients with small intestinal tumors treated in our hospital. Two tumors were benign, and 13 were malignant (carcinoma in 5 patients, malignant iymphoma in 5 and ieiomyosarcoma in 3). The presence of lesions could be determined by X-rays before surgery, but definitive diagnoses were difficult. When preoperative endoscopy of the small intestine was possible accurate preoperative diagnoses could be made based on the endoscopic findings and biopsies taken under direct vision. Endoscopy is therefore very important for the diagnosis of small intestinal tumors. It is necessary to develop small intestinal endoscopes that are easier to insert.
INTRODUCTION
Small intestinal tumors are encountered less frequently than gastric, large intestinal or esophageal tumors in daily medical practice. Small intestinal lesions are therefore looked for only after confirming the absence oflesions in the stomach, large intestine and esophagus. In addition, clinical symptoms of small intestinal tumors generally become manifest only at an advanced stage. Consequently, the prognosis of small intestinal tumors is usually poor when clinically diagnosed.
The present study, which focused on 15 patients with small intestinal tumors in whom thorough pathological examinations could be conducted, showed the importance ofendoscopy ofthe small intestine in clinicopathological assessment and diagnosis of small intestinal tumor Anatomically, the small intestine includes the duodenum, jejunum and ileum, but the duodenum is often excluded from statistical data and analysis on small intestinal tmnors in Japan. In the present study, therefore, tumors in thejejunum and ileum were included but those in the duodenum were excluded. 
SUBJECTS
Fifteen patients with benign and malignant small intestinal tumors treated over the last 20 years period were included. One case of jejunal hamartoma was also presented, although it is not a true neoplasm.
RESULTS
Incidence by Type (Table I) Of the 15 tumors, 2 were benign (1 jejunal leiomyoma and 1 jejunal neurinoma) and 13 malignant (5 malignant lymphomas, 5 carcinomas and 3 leiomyosarcomas).
Age and Sex (Table I) The average age of the 7 males and 8 females was 50. Both patients with benign tumors were female (mean age: 32 years). Ofthe 13 patients with malignant tumors, 7 were male and 6 were female (mean age: 52.8 years). The mean age and sex ratio (male:female) determined by type of disease were 53.6 years and 2:3 for malignant lymphoma, 54.8 years and 3:2 for carcinoma and 48 years and 2:1 for leiomyosarcoma.
Incidence by Site (Table I) Both benign tumors were located in the jejunum, while malignant tumors were in the jejunum and ileum in 8 and 5 patients, respectively. Malignant lymphomas were found in the ileum and jejunum in 4 and 1 patient, respectively, while carcinomas were located in the jejunum and ileum in 4 and 1 patient, respectively. Leiomyosarcoma was found in the jejunum in all 3 patients.
Clinical Symptoms (Table I) Presenting symptoms were anemia in 4 patients, hemorrhagic or tarry stools in 5, abdominal pain in 4, abdominal fullness due to ileus in 1 and intestinal perforation in 1. Symptoms due to hemorrhaging from tumors were thus most common, in 9 out of the 15 patients. The 2 patients with benign tumors also showed symptoms due to hemorrhaging. Of the 13 patients with malignant tumors, 7 had hemorrhaging, 4 had abdominal pain, 1 ileus and 1 perforation. roentgenography of the small intestine about 5 cm toward the anus from the duodenojejunal flexure. It had a gentle slope and was associated with a depression. The diagnosis of submucosal tumor was made (Fig. 1) .
Endoscopy of the small intestine also revealed a tumor with a depression at the site where X-rays of the small intestine had shown. The surface was smooth, and a diagnosis of submucosal tumors was made. A histopathological diagnosis of leiomyosarcoma was made from a biopsy of the margin of the depression (Fig. 2) . Partial jejunectomy and partial resection of the junction of the transverse and descending colons were carried out, and specimens obtained were macroscopically examined. The center of the tumor was collapsed.
The bank-like elevation had a gentle slope (Fig. 3 ).
Histopathological examinations, as well as biopsy specimens, showed knotty patterns of spindle-shaped cells. Cell density was high, and mitosis was seen. The diagnosis of leiomyosarcoma was made based on these findings.
A Case in Which Intraoperative Endoscopy was

Useful
A 72-year old male had abdominal pain for about a year. He was kept under observation by a local doctor since upper GI tract X-rays and endoscopy, and barium enema study, revealed no abnormality. He was admitted to our hospital for detailed examinations because abdominal pain intensified. Upon admission, RBC was FIGURE 5 Intraoperative endoscopic findings of the small intestine in case 14 showed a large, plate-like friable elevation. The border between the tumor and non-tumorous mucosa is district. 3,140,000 cells/ml, Hb 8.2g/dl and fecal occult blood reaction was positive. A tumor of about 6 cm in diameter was observed in the lower jejunum roentgenographically. The slope was gentle and the surface was irregular. A submucosal tumor, probably malignant lymphoma was suspected (Fig. 4) .
Since small intestinal endoscopy before surgery was thought to be impossible because of the site, it was decided to conduct endoscopy during surgery. For this purpose, an endoscope for the upper GI tract was inserted into the incision at a site 15 cm from the tumor. The tumor was a large flat plate-like friable elevation. The tumor margin had a relatively gentle slope. A diagnosis of malignant lymphoma was made based on the above findings (Fig. 5) .
Histopathological examinations of resected small intestine specimens showed large round cells, large N/C ratios and conspicuous nucleoli. A diagnosis of diffuse, large cell type non-Hodgkin's lymphoma was made (Fig. 6) . Chemotherapy was initiated after surgery. The patient is being treated on an outpatient basis.
A Case in Which Endoscopic Polypectomy was
Perfvrmed
A 24-year old male complained of tarry stools (Hb 9.6 g/dl). Upper GI tract endoscopy was immediately carried out, but no abnormality was seen. Colonoscopy also revealed no abnormality. A pedunculated polyp of the small intestine 3.5 x 3.0 cm in size was recognized roentgenologically 10 cm from the duodenojejunal flexure. The surface was rough and granular (Fig. 7) .
Observation and polypectomy using a small intestinal endoscope were thought to be possible, judging from the site and shape. A push-type small intestinal endoscope was employed. An elevated lesion with a peduncle was discovered about 10 cm from the duodenojejunal flexure. The surface was granular. Endoscopic polypectomy was carried out under a diagnosis of epithelial elevated lesion (Fig. 8) .
Pathological examination showed tree-like branching of muscle fibers in the mucosae. The epithelium showed hyperplastic changes but no dysplasia. The diagnosis of hamartomatous polyp (Peutz-Jegher's type) was made (Fig. 9) .
Small intestinal endoscopy repeated a week later showed no hemorrhaging from the polypectomized site, and only a small ulcer was noted.
DISCUSSION
Tumorous lesions in the small intestines are often associated with hemorrhage, abdominal pain and ileus. Usually, the upper GI tract and large intestine are examined first to try to locate the site of hemorrhaging, and the small intestine is examined only when these examinations fail to identify any cause of the hemorrhage. Some investigators have found that angiography and 99m-Tc scintigraphy are useful for locating the site of the hemorrhage in the small intestine [1] At present push, ropeway and sonde types are available in Japan for endoscopy of the small intestine. From the beginning our unit has been involved in the development of push-type endoscopes [4] . At present, the Olympus model SIF-10 push type fiberscope is used in our unit for endoscopy of the small intestine (except during surgery when conventional endoscopes for the upper GI tract are used).
Endoscopy of the small intestine using push-type fiberscopes is conducted in the same manner as endoscopy of the upper GI tract segments except those procedures conducted under X-ray fluoroscopy to identify the insertion site. Push-type fiberscopes for the small intestine make it possible to examine the upper jejunum for about 50 cm toward the anus from the point of attachment of the ligament of Treitz in the duodenojejunal flexure.
Endoscopy is useful for the diagnosis of lesions in the small intestine. Small intestinal malignant tumors are often carcinoma, malignant lymphoma and leiomyosarcoma. Endoscopy and biopsy under direct vision are particularly important for differential diagnosis. Diagnosis by these methods is also important for cases of ulcerative lesions such as nonspecific small intestinal ulcers and Crohn's disease, as well as for erosive lesions such as protein losing gastroenteropathy and amyloidosis.
Whenever possible, we conduct endoscopy during surgery to confirm the site of the lesion and make a definitive diagnosis in patients in whom endoscopy of the small intestine cannot be conducted for various reasons before surgery. We believe that, if possible, this procedure should be conducted whenever possible because it is also useful to determine the area that should be resected [5] .
Since the push-type small intestine fiberscope is inserted over a long distance, close cooperation is essential between the operator who pushes the fiberscope and the one who adjusts its angle. Video endoscopes for the small intestine should be developed as soon as possible to facilitate this cooperation and make it possible to examine subtle mucosal changes more accurately.
Push-type fiberscopes enable examination ofthe small intestine to a distance 50-1O0 cm toward the anus from the duodenojejunal flexure, but deeper examination is difficult. Since this is possible with sonde-type fiberscopes [6] , push-type and sonde-type fiberscopes should be combined as necessary to examine the entire small intestine.
